Study aim: To assess the prevalence and causes of physical injuries in male adolescents participating in martial art kung-fu National competitions. Material and methods: A group of 248 male subjects aged 14 -18 years, participants of Iranian National Championships 2007, were subjected to questionnaire study. They were requested to answer questions about the types and causes of injuries they experienced. Chi-square function was used in data analysis. Results: The injury risk was 28%. Among organ injuries, the prevalence of lower extremity ones was highest (61.9%; p<0.01) while among soft tissue injuries, the muscle tendon ones were most frequent (42.4%; p<0.01). The main injuries were contusions (32.4%) and sprains (30.9%), the main cause of injuries being the opponent's kicks (64%) and the main circumstance -opponent's technical foul (17.5%).
Introduction
Leading a healthy life style is essential at every age [8, 11] , one of its essential components being physical activity. Inasmuch an engagement in regular physical activities is beneficial, some forms of them, like competitive and contact sports, may be associated with the risk of injury [2] , the issue of sport injuries being of concern for athletes, coaches and sport administration [4] .
The interest and participation in martial arts such as kung-fu, karate, taekwon-do, and wushoo, has steadily increased over the past years [11] . Birrer [3] mentioned that more than 75 million teenagers actively participated worldwide in at least one branch of martial arts. Attending contact sport is synonymous with sport injuries, the martial art kung-fu being no exception. Kung-fu is an exciting, fast and dynamic martial sport for both men and women.
Injury was defined as "any mishap occurring during scheduled completions or practices that cause an athlete to miss subsequent competition or practice session" [5] . In recent years, attempts at measuring the extent of injuries in martial arts were undertaken but only one report on injuries in kung-fu [13] was found in the available literature. The rate of injuries, expressed as the percentage of participants sustaining an injury over one-year training period, was reported to vary and amounted to 59% (taekwon-do), 51% (aikido), 38% (kung-fu), 30% (karate) and 14% (tai-chi), the risk of lower extremity injuries being highest (p<0.001) in kung-fu [13] .
This study was undertaken in order to collect and present detailed statistical data on the types of injuries in kung-fu, their prevalence and causes, which may be of help in preventing the spread and intensification of sport injuries. Moreover, such data are likely to be of use for those involved in planning and management of kung-fu.
Material and Methods
A group of 248 young, male athletes aged 14 -18 years, holders of at least Black Belt, down A, participating in Iranian Kung-fu National Championships 2007 in Arak were studied. In total, 32 kung-fu teams took part in the event. Every subject in this study took part in two encounters. All subjects gave their informed consents to participate in the study.
A questionnaire, designed and used by Kazemi and Pieter [6] in a study on injuries in taekwon-do, was applied as two sub-questionnaires. The first sub-questionnaire included personal data, type, region, and mechanisms of injuries sustained in competitions, and was applied to all athletes; the other sub-questionnaire was filled by the injured athletes and contained questions on the causes of injuries.
The chi-square function was used in data analysis, the level of p0.05 being considered significant. The SPSS-13 software was used in the analysis.
Results
The results are presented in Tables 1 -8 , the basic statistics of observations being shown in Table 1 . Almost a half of all athletes (46.4%) sustained injuries, on average 1.2 injuries per injured athlete, throughout the competitions. Most injuries were afflicted to lower extremities (61.9%), much less (24.4%) to upper extremities, the injuries to other body parts being rather incidental ( Table 2) . A more detailed analysis showed that in case of lower extremities the injuries of feet significantly (p<0.01) prevailed (36% or 22.3% of the total number), the second most frequent region being the thighs (27 or 16.5%) and shins (19 or 11.5%; cf. Table 3 ). In case of upper extremities, fingers were the most prone to injuries (37 or 9.4%; p<0.01), other parts being much less affected (Table 4) . When the injuries were classified by the tissue type, muscle tendon and articular injuries prevailed (42.4 and 34.8%, respectively). However, more serious injuries were also reported as afflicting bones (9 cases; 6.5%) or even internal organs (3 cases; 2.2%) as shown in Table 5 . The incidences of various types of injuries are presented in Table 6 as numbers of cases and as percentages, the latter ones being related to the total number of injuries (n = 139) or to the number of injured athletes (n = 115). The most frequent injuries were contusions and sprains, totalling about 64% by both classifications. However, when considering the number of injuries a single athlete could sustain, abrasions and strains were the prevailing ones, average numbers of them per athlete amounting to 1.7 and 2.0, respectively. Average number of contusions per athlete was 1.3, other injuries afflicting athletes just once. Only 3 athletes experienced sprains twice. When reporting the causes of injuries, the opponent's technical fouls were claimed by 78 (67.8%) athletes. Since they could indicate any number of causes, the average number of causes reported by an athlete amounted to 3.9. Among other most frequent causes were misapplications of technique, previously sustained injury and insufficient warm-up, reported by 39 -45% of athletes (Table 7) . When reporting the circumstances of sustaining an injury, the decidedly prevailing one was opponent's kick (64%), kicking the opponent coming next (22.3%). Other circumstances were rather incidental (Table 8) . 
Discussion
As expected, the frequency of injuries in kung-fu, a contact sport, proved fairly high -nearly 50% of junior athletes participating in National competitions were afflicted by at least one injury; the average number of injuries sustained by a single athlete was as high as 1.3. The most common injury type was contusion which afflicted about 30% of athletes which is in agreement with other reports on injuries in martial arts and combat sports practiced by male and female athletes [7, 9] . Since the predominating activity in kung-fu is kicking, the injuries of lower extremities were the most frequent ones and amounted to about 62% of all injuries; similar results were also reported by other authors [12, 13] . Kazemi and Pieter [6] suggest that wearing appropriate covers, especially those protecting lower extremities, is effective in reducing injuries to that area. Since the prevalence of lower extremity injuries is due to the fact that direct kicks to legs, which often remain uncontrolled, are allowed by regulations, our findings indicate a need for reconsidering kung-fu regulations, especially for teenagers. This would bring about a reduction of injuries to lower extremities, an issue which was emphasized by Pieter and Zemper [10] and by Oller et al. [7] .
Among the tissue injuries, those of muscle tendons (42.4%) significantly (p<0.01) prevailed. The use of articular techniques which result in movements in full motion ranges, and the use of frequent and uncontrolled kicks in taekwon-do can be mentioned as reasons for the prevalence of muscle tendon injuries as well as of contusions and sprains [12] . Also bone and internal injuries, although not frequent (nearly 9%, combined), call for special attention.
Opponent's technical fouls (67.8%), misapplication of techniques (45.2%) and previously sustained injuries (42.6%) were the most frequent causes of injuries, and were related mostly to opponent's kicks (64%) and kicking the opponent (22.3%). An appropriate warm-up preceding sport activity enhances the activities of muscles, tendons and connective tissue. It also increases blood supply to muscles and other soft tissues. These factors reduce the risk of sport-induced injuries [1] .
Summing up, the very high prevalence of injuries in junior male kung-fu athletes observed in this study suggests that training athletes in the use of correct warm-up activities and increasing the sensitivity of coaches to this issue are of utmost importance as it would effect in preventing and reducing sport injuries. Coaches, referees, athletes, and tournament directors should be educated with respect to injuries, injury sustenance mechanisms and their prevention. Reconsidering the rules and regulations of kung-fu matches, rigorous application of the rules by the referees, instructing coaches as to a correct technical training of athletes and the use of appropriate protective equipment are among the most important strategies which are effective in the prevention and reduction of sports injuries, especially in contact sports.
